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CLAIMS 

?T 

A compound of formula (J): ^ 

„ 2 Ui 
-\^R -J 



R 



N 




5 



5 wherein: ^ 

V— 

R a and R b are, independently, hydrogen or Cm alkyl or R a forms part of a ring as (f) 
defined below; CD 
R c is hydrogen or hydroxy; 
X is CH 2 , C(0), O, S, S(0), S(ph or NR 3 ; - 
10 ZisCHR d (CH 2 ) n ; 
n is 0 or 1; 

R d is hydrogen, C1.4 alkyl, hydroxy or Cm alkoxy; 
R 1 is hydrogen, Ci_6 alkyl, aryl or heterocyclyl; 
R 2 is aryl or heterocyclyl; 

15 wherein, unless stated otherwise, the foregoing aryl and heterocyclyl moieties are 

optionally substituted by: hdogen, cyano, nitro, hydroxy, oxo, S(0) p R 4 , 
OC(0)NR 5 R 6 , NR 7 R 8 , NR 9 C(0)R 10 , NR n C(0)NR 12 R 13 , S(0)2NR 14 R 15 , 
NR 16 S(0)2R 17 T C(0)NR 18 R 19 , C^R 20 , C0 2 R 21 , NR^COjR 23 , C,. 6 alkyl, CF 3> 
alkoxy(Ci. 6 )alkyi, alkoxy, OCF 3 , Q-6 alkoxy(C^)alkoxy, Ci^ alkylthio, C M 

20 alkenyl, C2.6 alkynyl, C3.10 cycloalkyl (itself optionally substituted by Qm alkyl or 

oxo), methylenedioxy, difluoromethylenedioxy, phenyl, phenyl(CM)alkyl, 
phenoxy, phenylthio, phenyl(Ci^)alkoxy, heterocyclyl, heterocyclyl(Ci-4)alkyl, 
heterocyclyloxy or heterocyclyl(Ciut)alkoxy; wherein any of the immediately 
foregoing phenyl and heterocyclyl moieties are optionally substituted with halogen, 

25 hydroxy, nitro, S(0) q (C M alkyl), S(0)2NH 2 , S(0) 2 NH(Cm alkyl), S(0)2N(C M 

alkyl^ (and these alkyl groups may join to form a ring as described for R 5 and R 6 
below), cyano, C M alkyl, Cm alkoxy, C(0)NH 2 , C(0)NH(Cm alkyl), C(0)N(C M 
alkyl) 2 (and these alkyl groups may join to form a ring as described for R 5 and R 6 
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below), CO2H, C0 2 (C M alkyl), NHC(0)(Ci^ alkyl), NHSCOMCm alkyl), 
C(0)(Cm alkyl), CF3 or OCF 3 ; 

or Z, R 2 and R a together with the carbon atom to which Z and R° are attached form 
: : ' a ring; 

5 p and q are, independently, 0, 1 or 2; 

R 5 ,R 6 ,R 7 , R 8 , R 9 , R 10 , R» R 12 , R 13 , R 14 , R 15 , R 16 , R 18 , R 19 , R 20 , R 21 and R 22 are, 
independently, hydrogen, Cx-6 alkyl (optionally substituted by halogen, hydroxy or 
C3.10 cycloalkyl), CHbCC^ alkenyl), phenyl (itself optionally substituted by 
halogen, hydroxy, nitro, NH 2 , NH(Ci^ alkyl), N(Cm alkyl^and these alkyl groups 

10 r may join to form a ring as described for R 5 and R 6 below), S(0) 2 (Ci-4 alkyl), 

S(0) 2 NH 2) S(0)2NH(C^ alkyl), S(0)2N(C M alkyl) 2 (and these alkyl groups may 
- join to form a ring as described for R 5 and R 6 below), cyano, Cm alkyl, Cm alkoxy, 
C(0)NH 2 , C(0)NH(Cm alkyl), C(0)N(Cm alkyl) 2 (and these alkyl groups may join 
to form a ring as described for R 5 and R 6 below), CO^, C0 2 (C M alkyl), 

15 NHC(0)(C^ alkyl), NHS(0) 2 (C M alkyl), C(0)(Cm alkyl), CF 3 or OCF 3 ) or 

heterocyclyl (itself optionally substituted by halogen, hydroxy, nitro, NH 2 , NH(Cm 
alkyl), N(Cm alkyl) 2 (and these alkyl groups may join to form a ring as described 
for R 5 and R 6 below), S(0>2(Cm alkyl), S(0) 2 NH 2 , S(0) 2 NH(Ci^ alkyl), 
S(0>2N(Ci-4 alkyl) 2 (and these alkyl groups may join to form a ring as described for 

20 R 5 and R 6 below), cyano, Cm alkyl, Cm alkoxy, C(0)NH 2 , C(0)NH(C M alkyl), 

C(0)N(Ch alkyl) 2 (and these alkyl groups may join to form a ring as described for 
R 5 and R 6 below), CO^, C0 2 (Cm alkyl), NHC(0)(Cm alkyl), NHS^MCm 
alkyl), C(0)(C M alkyl), CF 3 or OCF3); 

alternatively NR 5 R 6 , NR 7 R 8 , NR ,2 R 13 , NR 14 R 15 , NR 18 R 19 , may, independently, 
25 fonn a 4-7 membered heterocyclic ring, azetidine, pyrrolidine, piperidine, azepine, 

morpholine or piperazine, the latter optionally substituted by Cm alkyl on the distal 
nitrogen; 

R 4 , R 17 and R 23 are, independently, alkyl (optionally substituted by halogen, 
hydroxy or C3-10 cycloalkyl), CH 2 (C 2 -6 alkenyl), phenyl (itself optionally substituted 
30 by halogen, hydroxy, nitro, NH 2 , NH(Cm alkyi), N(Cm alkyl) 2 (and these alkyl 

groups may join to form a ring as described for R 5 and R 6 above), S(0)i(Cm alkyl), 
8(0)^^ S(0)2NH(Cm alkyl), S((%N(C M alkyl) 2 (and these alkyl groups may 
join to form a ring as described for R 5 and R 6 above), cyano, Cm alkyl, Cm alkoxy, 
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C(0)NH 2 , C(0)NH(Ci-4 alkyl), C(0)N(Cm alkylfe (and these alkyl groups may 
join to form a ring as described for R 5 and R 6 above), CO2H, CO^Cm alkyl), 
NHC(0)(C M alkyl), NHS(0>2(C M alkyl), C(0)(C M alkyl), CF 3 or OCF3) or 
heterocyclyl (itself optionally substituted by halogen, hydroxy, nitro, NH 2 , NH(Ci-4 
alkyl), N(Ciw$ alkyl)2 (and these alkyl groups may join to form a ring as described 
for R 5 and R 6 above), S(0) 2 (C^ alkyl), S(0) 2 NH 2 , S(0) 2 NH(C M alkyl), 
S(0)2N(Ci^ alkyl)2 (and these alkyl groups may join to form a ring as described for 
R 5 and R 6 above), cyano, C M alkyl, Cm alkoxy, C(0)NH 2 , C(0)NH(Cm alkyl), 
C(0)N(Ci^ alkyl) 2 (and these alkyl groups may join to form a ring as described for 
R 5 and R 6 above), C0 2 H, C0 2 (C M alkyl), NHC(0)(C w alkyl), NHS(0)2(C M 
alkyl), C(0)(C M alkyl), CF3 or OCF 3 ); 
R 3 is hydrogen, C1.6 alkyl or benzyl; 

or an N-oxide thereof; or a pharmaceutically acceptable salt thereof; or a solvate 
thereof. 

2. A compound of formula (I) as claimed in claim 1 wherein X is O. 

3. A compound of formula (I) as claimed in claim 1 or 2 wherein the aryl and 
heterocyclyl moieties of R 1 and R 2 are, independently, optionally substituted by: 
halogen, cyano, nitro, hydroxy, oxo, S(0)pR 4 , OC(0)NR 5 R 6 ,NR 7 R 8 , NR 9 C(0)R w , 
NR n C(0)NR 12 R 13 , S(0) 2 lSnR 14 R 15 , NR 16 S(0)2R 17 , C(0)NR ,8 R w , C(0)R 20 , C0 2 R 21 , 
NR^COaR 23 , Q.6 alkyl, CF 3 , Ci- 6 alkoxy^^alkyl* alkoxy or OCF3; p is 0, 1 
or 2; R 5 . R 6 ,R 7 , R 8 , R 9 , R 10 , R u , R 12 , R 13 , R u , R 15 , R 16 ,R 18 , R 19 , R 20 , R 21 andR 22 
are, independently, hydrogen, d-c alkyl (optionally substituted by halogen) or 
phenyl (itself optionally substituted by halogen, hydroxy, nitro, NH 2 , NH(Ci^ 
alkyl), N(Ci^ alkyl) 2 , S^Cm alkyl), S(0)2NH 2 , S(0)2NH(C W alkyl), 
S(0)2N(Ci- 4 alkyl) 2 . cyano, alkyl, C1-4 alkoxy, C(0)NH 2 , C(0)NH(Ci ^ alkyl), 
C(0)N(Ci.i alkyl) 2 , C0 2 H, C0 2 (C w alkyl), NHC(0)(C M alkyl), NHS(0) 2 (C w 
alkyl), C(0)(Ciu» alkyl), CF3 or OCF 3 ); and R 4 , R 17 and R 23 are, independently, Cm 
alkyl (optionally substituted by halogen) or phenyl (itself optionally substituted by 
halogen, hydroxy, nitro, NH 2 , NH(Ci-4 alkyl), N(C,^ alkyl)* S(OMC M alkyl), 
S(0)2NH 2 , S(0) 2 NH(Ct^ alkyl), S(0)2N(C W alkyl)^ cyano, Cm alkyl, C M alkoxy, 
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C(0)NH 2 , C(0)NH(C M alkyl), C(0)N(C M alkyl) 2 , CO2H, C0 2 (C M alkyl), 

4. A compound of formula (I) as claimed in claim 1, 2 or 3 wherein R 1 is phenyl 
optionally substituted with halogen, cyano, C M alkyl or C1.4 alkoxy. 

5. A compound of foraiula (I) as claimed in claim 1, 2, 3 or 4 wherein R° is hydrogen. 

6. A compound of formula (I) as claimed in claim 1, 2, 3, 4 or 5 wherein R b is 
hydrogen or methyl. 

7. A compound of formula (I) as claimed in claim 1, 2, 3, 4, 5 or 6 wherein R c is 
hydrogen. 

8. A compound of formula (I) as claimed in any preceding claim wherein R d is 
hydrogen, hydroxy or C M alkyl. 

9. A compound of formula (I) as claimed in any preceding claim wherein Z is CH 2 , 
CH 2 CH 2 , CHCH3 or CHOJL 

10. A compound of formula (I) as claimed in any preceding claim wherein R 2 is phenyl 
or heterocyclyl optionally substituted by halogen, cyano, nitro, hydroxy, NR 7 R 8 , Q. 
6 alkyl (optionally substituted with halogen), Ci-e alkoxy (optionally substituted 
with halogen), S(0) p (C w alkyl), S(0),CF3 or S(0) 2 NR 14 R 15 ; p and r ate, 
independently, 0, 1 or 2; and R 7 , R 8 , R 14 and R 15 are, independently, hydrogen, C M 
alkyl (optionally substituted by halogen, hydroxy or C3-10 cycloalkyl), CHa(C 2 . 5 
alkenyl), phenyl (itself optionally substituted by halogen, hydroxy, nitro, NH 2| 
NH(Cm alkyl), N(C,^ alkyl) 2 , S(0) 2 (Ci^ alkyl), S(0)2NH 2 , S(0) 2 NH(C 1 .4 alkyl), 
S^^Cm alkyl^ (and these alkyl groups may join to form a ring as described for 
R 7 and R 8 below), cyano, Cm alkyl, C M alkoxy, C(0)NH 2 , C(0)NH(C M alkyl), 
C(0)N(Cm alkyl) 2 (and these alkyl groups may join to form a ring as described for 
R 7 and R 8 below), CO2H, C0 2 (C M alkyl), NHC(0)(Cm alkyl), NHS(0>2(C M 
alkyl), C(0)(C M alkyl), CF 3 or OCF 3 ) or heterocyclyl (itself optionally substituted 
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by halogen, hydroxy, nitro, NH 2 , NH(Cm alkyl), N(Ci-4 alkyl) 2 , S(0) 2 (C M alkyl), 
SCO^NBfe, S(0) 2 NH(C^ alkyl), S(0)2N(Cm alkyl) 2 (and these alkyl groups may 
join to form a ring as described for R 7 and R 8 below), cyano, Ci^ alkyl, C1-4 alkoxy, 
C(0)NH 2 , C(0)NH(Ci^ alkyl), C(0)N(Cm alkyl) 2 (and these alkyl groups may join 
to form a ring as described for R 7 and R 8 below), C0 2 H, C0 2 (Ci. 4 alkyl), 
NHC(0)(Ci.4 alkyl), NHS(0) 2 (C^ alkyl), C(0)(C M alkyl), CF 3 or OCF 3 ); or 
alternatively NR 7 R 8 or NR 14 R 15 may, independently, form a 4-7 membered 
heterocyclic ring, azetidine, pyrrolidine, piperidine, azepine, morpholine or 
piperazine, the latter optionally substituted by Q.4 alkyl on the distal nitrogen. 

11. A compound of formula (I) as claimed in any preceding claim wherein R 2 is phenyl 
or heterocyclyl optionally substituted by halogen, cyano, hydroxy, Cm alkyl, 
haloalkyl or C1-4 alkoxy. 

12. A compound of formula (I) as claimed in any preceding claim wherein heterocyclyl 
is indolyl, imidazolyl, thienyl or pyridinyl. 

13. A process for preparing a compound of formula (I) as claimed in claim 1 
comprising: 

a. reacting a compound of formula (Q): 




00 



with a compound of formula (DI): 




,0. 



in the presence of NaBH(OAc) 3 or NaBEfeCCN) in a suitable solvent at a 
suitable temperature; 



b. when R is not hydrogen, reacting a compound of formula (IT) with a 
compound of formula (HI), where R b is not hydrogen, in the presence of 
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10 



NaBH(OAc>3 in the presence of a suitable base in a suitable solvent at a 
suitable temperature; 
c. when R B represents H, reacting a compound of formula (K): 



R 



1/ 




with a compound of formula (X): 

^R b 

L 

(X) 

wherein L is a suitable leaving group, in a suitable solvent, at a temperature in 
the range 0°C to 30°C, in the presence of a base; or, 
d. when R a represents H, hydrolysing a compound of formula (XIV): 




(XIV) 



wherein Xc is a chiral auxiliary, in a suitable solvent, at a temperature between 
10°C and reflux of the solvent 

14. A pharmaceutical composition which comprises a compound of the formula (I), or 
15 a pharmaceutically acceptable salt thereof or solvate thereof as claimed in claim 1, 

and a pharmaceutically acceptable adjuvant, diluent or carrier. 



20 



15. A compound of the formula (I), or a pharmaceutically acceptable salt thereof or 
solvate thereof as claimed in claim 1, for use in therapy. 
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16. A compound of formula (I), or a pharmaceutical acceptable salt thereof or solvate 
theieof as claimed in claim 1, in the manufacture of a medicament for use in 
therapy. 

17. A method of treating a chemokine mediated disease state in a mammal suffering 
from, or at risk of, said disease, which comprises administering to a mammal in 
need of such treatment a therapeutically effective amount of a compound of 
formula (I), or a pharmaceutical^ acceptable salt thereof or solvate thereof as 
claimed in claim 1. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant: 

Defects in the images include but are not limited to the items checked: 

^ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ faded text or drawing 
Blurred or illegible text or drawing 

□ skewed/slanted images 

Gtf COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ gray scale documents 

Klines or marks on original document 

□ REFERENCE^) OR EXHIBIT(S) submitted are poor quality 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



